A B ST RA C T A n account is given of the extent of floristic and habitat destruction in the area currently and formerly covered by the Cape Floristic Kingdom. A n evaluation is given of the proportions of habitat threats and other factors affecting a sample of critically rare species. It is shown that invasive plants introduced from other countries pose a major threat to critically rare species in the areas where natural vegetation has not been fully replaced by suppressive land-uses. The value of the Cape Flora as a genetic resource for purposes such as an expanding cut-flower export-industry is demonstrated and research needs in this field are outlined. 
6 000 species in n a tu r a l areas fo rm e rly to ta llin g 4,6 m illio n he ctares, it is the m o st species-rich m a jo r floristic re g io n in th e w o r ld ( H a ll, 1978) . E x c lu d in g m in o r o u tlie rs , the C a p e K in g d o m 's are a passes fr o m V a n r h y n s d o r p 250 k m s o u th to C a p e T o w n , a n d then ce 800 k m eastw ards to G r a h a m s to w n , in a s o m e tim e s p atc h y b e lt 4 0 -1 5 0 k m w id e . S u c c u le n t k a ro o flo ra s, grasslands a n d A fr o -m o n ta n e forests are d istin ct e le m e n ts o f th e P ala e o -tro p ica l K in g d o m th a t p e n e tra te the b e lt, b u t w h ic h are e x c lu d e d fr o m c o n s id e ra tio n in this p a p e r o w in g to th e ir d iffe re n t h a b ita ts , d is tr ib u tio n p atte rn s a n d less severe th re a te n e d -p lan t p ro b le m s .
M E T H O D S
A survey o f th r e a te n e d p la n ts in the w estern C a p e P ro v in c e was started in 1974. A te a m o f tw o g ra d u a te assistants searched h e r b a r iu m records, lite ra tu re a n d c o m m u n ic a tio n s fr o m specialists o n v ario u s ta x a, lo o k in g fo r c a n d id a te species fo r the th re a te n e d -p lan t list. T h e crite ria fo r listin g ex c lu d e d ta x o n o m ic a lly d o u b tfu lly d istin c t species, b u t in c lu d e d s ig n ific a n tly d iffe re n t o r 'im p o r t a n t ' in fr a * Bolus Herbarium, University of Cape Town, Rondebosch 7700, South Africa. specific tax a. A s the C a p e K in g d o m has b e e n fairly w ell rec o rd e d in h e rb a r ia , th e presence o f few h e rb a r iu m specim en-localities c o u ld be ta k e n as a re a so n a b le in d ic a to r o f rarity . T h is, c o u p le d w ith ge ne ral k n o w le d g e o f th e in te n sity o f re p la c e m e n t o f n a tu r a l h a b ita ts by o th e r land-uses, gave w h a t p ro v e d to be a fa irly re lia b le list o f c a n d id a te s fo r fie ld study.
T h e field-studies w ere p la n n e d fr o m re g io n a l, m o n th ly lists o f tax a m a d e fr o m d a ta c o m p ile d in dossiers o n each species. E a c h species-dossier carries a p h o to g r a p h o f a s p e c im e n o r a c o p y o f an illu s tr a tio n , a ta x o n o m ic d e s c rip tio n , a n d a list o f localitie s a n d flow ering-tim es. T h e A4-size ca rd b e a rin g these d a ta can be p u t in to a p ro te ctiv e tra n s p a re n t fo ld e r fo r fie ld use. In d e x e s a n d m o n th ly lists o f tax a fo r each \ x \ degree are a w ere p re p a re d w ith the a id o f a co m pu ter-base d d a ta-b an k ( H a ll, 1981) . D a t a are co lle cte d at th e sites o f threatenedp la n t p o p u la tio n s a c c o rd in g to a sch e d u le w h ic h covers g e o g ra p h ic a l d is tr ib u tio n , h a b ita t fe a tu re s, p o p u la tio n b io lo g y , threats to surv iv al a n d r e c o m m e n d a tio n s fo r c o n s e rv a tio n ( H a ll et al., 1980b) . R e p o r ts o f this k in d have b e e n c o m p le te d fo r a b o u t 350 species, w ith othe rs o n ly p a rtly c o m p le te p e n d in g fu r th e r visits to fie ld sites.
W h e r e th e survey has rev e ale d lo c a lly h ig h c o n c e n tra tio n s o f th re a te n e d a n d critically rare p la n ts , a re g io n a l re p o rt is d r a w n u p b r in g in g to g e th e r the fin d in g s o n all th re a te n e d species a n d h a b ita ts in the a re a , fo r use in p la n n in g san ctu aries a n d n a tu re reserves.
T he p r e lim in a r y fin d in g s o f this a n d o th e r surveys w ere p u b lis h e d as lists o f th re a te n e d a n d rare tax a fo r S o u th e r n A fr ic a ( H a ll et al., 1980b ). T his s n a p s h o t v ie w is b e in g s u p p le m e n te d b y a g a zette c a rry in g d a ta o n th e c h a n g in g survival-status a n d a c tio n s b e in g ta k e n o n espe cially c ritical tax a in the C a p e K in g d o m . T h is gaze tte w ill be p r o d u c e d p e rio d ic a lly fr o m a c o m p u te r d a ta -b a n k w h e re the in fo r m a tio n w ill be a c c u m u la te d .
RESULTS
T h e c u rre n t e stim ates o f the n u m b e r s o f th r e a te n e d , c ritically rare a n d recen tly ex tinct v ascular p la n ts in the C a p e K in g d o m are g iv e n in T a b le 1. T h e fo r m e r n a tu r a l are a o f the C a p e K in g d o m , p r io r to p a r tia l re p la c e m e n t by a g ric u ltu re a n d o th e r land-uses, is e s tim a te d to be 4 ,6 m illio n hectares. T h is is less th a n 2 % o f th e are a o f S o u th e r n A fr ic a (in c lu d in g S o u th W e s t A f r ic a /N a m ib ia a n d B o ts w a n a ). It is r e m a r k a b le th a t th e C a p e K in g d o m has, in this s m a ll are a , 6 8 % o f S o u th e r n A f r ic a 's p la n ts in h a z a r d ( H a ll et al., in press).
T h e c h ie f threats a ffe c tin g these p la n ts are s h o w n in T a b le 2. B y fa r the w o rst th re a t is th e in v a s io n o f p la n t h a b ita ts by escape d a lie n species b r o u g h t to the C a p e m a in ly fr o m A u s tr a lia a n d E u r o p e fo r b in d in g drift-sands, he dg e s, tim b e r , ta n n in p r o d u c t io n , fire w o o d a n d stock-feed s u p p le m e n ts . A l th o u g h these th ic k e t-fo rm in g a lie n p la n ts r e m a in u sefu l in several o f these w ays, th e ir in d is c r im in a te in tr o d u c tio n a n d n a tu r a l spread in to w ild flo r a areas to d a y gives w id e sp re a d c o n c e rn fo r th e fu tu r e o f the are d ire ctly re la te d to h u m a n p o p u la tio n g ro w th a n d th e c o n s e q u e n t n e e d to e x p a n d areas o f in te n siv e land-usage. P lan ts in th e C a p e K in g d o m q u ite o fte n h av e ra th e r lo c a lize d d is tr ib u tio n s , so m e n a tu r a lly as s m a ll as a few hectares. Q u it e m in o r e x p a n sio n s o f land-uses m a y s ig n ific a n tly d a m a g e o r eve n de stro y a species' o n ly p o p u la tio n . F o r e x a m p le , a single q u a rry has d e stroy e d the h a b ita t o f Moraea loubseri, m a k in g it ex tinct in th e w ild . H u m a n p o p u la tio n -g ro w th in the south-w estern C a p e re m a in s r a p id , h a v in g h a d a to ta l increase by one-fifth in th e 1 9 7 1 -1 9 8 0 census d e c a d e . T h e re g io n is a n im p o r ta n t source o f a g ric u ltu ra l p r o d u c e fo r S o u th e r n A fr ic a w h ic h has a to ta l m o n th ly p o p u la t io n increase o f a b o u t 60 000 pe rso ns, w h ic h lays yet fu r th e r stress o n lo c al a g ric u ltu ra l e x p a n sio n . Natural pathogens 1 T hese c o n d itio n s lie in sharp co ntrast to E u r o p e , w here th e flo ra app ears to be m o re ro b u s t, p e rh a p s fro m its post-glacial p io n e e r o rig in s, a n d w he re p la n t d is trib u tio n s are se ld o m as m in ia tu r e as those q u ite o fte n fo u n d in the C a p e . F u r th e r m o r e , the c o m b in a tio n o f threats fro m p o p u la tio n g ro w th in E u r o p e seem s to be less: h o w e v e r, p e rh a p s losses w e nt u n re c o rd e d d u r in g such e p isod es as the d e fo re s ta tio n fo r e x p a n sio n o f a g ric u ltu ra l la n d in the M id d le A g e s.
S im ila r u n re c o rd e d d e p r a d a tio n s m a y h av e ta k e n place in the s o u th w estern C a p e lo w la n d s . T here is a rc h a e o lo g ic a l e v iden ce th a t by 2 000 years a g o , pastoralists w ere h e rd in g sheep a n d b u r n in g v e g e ta tio n in this area to p r o m o te fresh g ro w th . W h e n h isto rica l records b e g a n so m e 300 years a g o , there w ere alre a d y several th o u s a n d H o tte n to ts liv in g o n the C a p e F lats.
T h e ir im p a c t u p o n the v e g e ta tio n , espe cially an y sensitive a n d local rarities, w o u ld h av e b e e n co nsid e ra b le . N u m b e r s o f p la n ts m a y have a lre a d y b e c o m e ex tinct in the lo w la n d s a n d othe rs m a y have b e c o m e so rare th a t th e ir late r e x tin ctio n s w e n t u n re c o rd e d by th e early plant-collectors. T his m ay p a rtly a c c o u n t fo r th e fact th a t o n ly som e 4 0 % o f the C a p e K in g d o m 's p la n ts in h a z a rd are fr o m the lo w la n d s (b e lo w 300 m ) w he re the m o st w id e sp re a d re p la c e m e n t o f n a tu r a l v e g e ta tio n has ta k e n plac e in h isto rica l tim e s ( H a ll et al., 1980a) .
R E A C T IO N S TO T H E T H R E A T E N E D -P LA N T P R O B L E M
T h e C a p e K in g d o m is re c o g n ize d as a crisis zo n e fo r the loss o f g e ne tic div ersity. T his s ta te m e n t encom passes n o t o n ly the p la n ts th a t are b e in g m a d e ex tinct b u t also th e m a n y o the rs th a t have h a d th e ir v a ria b ility re d u c e d by th e w id e sp re a d losses o f lo c al p o p u la tio n s ( H a ll et al., 1980b) .
A c o m m o n b u t m is le a d in g b e lie f is th a t a p e rm a n e n t s o lu tio n can be so u g h t by h o ld in g sm a ll sam ples o f n a tu r a l p o p u la tio n s in h o rtic u ltu r e . T hese s m a ll p o p u la tio n s are g e n e tic a lly at risk, espe cially in the case o f sho rt g e n e ra tio n tim e species such as a n n u a ls , w h ic h m a y , re lativ e ly r a p id ly , d rift aw ay fr o m the o r ig in a l richly v a rie d gene-poo l, p e rh a p s w ith d e le te rio u s in b r e e d in g effects. T h is m a y be a c c e n tu a te d by the a lie n c o n d itio n s o f h o r tic u ltu r e , in a rtific ia lly fe rtilize d a n d w a te re d soils; also m ic ro c lim a te s th a t d u e to spaced arra n g e m e n ts a n d w e e d in g m a y be u n fa m il ia r to p la n ts used to cro w d e d c o n d itio n s in th e w ild ; a n d , fin a lly , a n absence o f p o llin a to r s a n d o th e r associates w h ic h m a y be necessary fo r surv iv al. O t h e r haza rd s m a y be n e w o p p o r tu n itie s fo r h y b r id iz a tio n , p e rh a p s ta k in g place in trog ressively at a lo w b u t sig n ific a n t fre q u e n cy a n d n o t p re v io u sly e x pe rie nce d by the species in the w ild ; fin a lly , there is th e risk o f ca ta stro p h ic loss o f th e species by disease if all the p la n ts are h e ld in the sam e are a. F a ilu re o f the h o r tic u ltu r a l o p tio n m a y also ta k e place if interest in c o nse rving th e p la n t b y g ro w in g it s h o u ld b e c o m e lessened by ch a n g e o f s taff, loss o f records o r sim p le la c k o f c o n c e rn . L on g-term c o n se rv a tio n s h o u ld , in this lig h t, clearly ta k e place in w ild h a b ita ts w he re th e re exist the pressures a n d a m e n itie s th a t h a d caused a d a p ta tio n s in the p o p u la tio n s o f the species in the past. T h e c h ie f role o f h o r tic u ltu r e fo r th re a te n e d species s h o u ld be to p ro v id e a te m p o ra ry h o m e fo r raising large n u m b e rs o f in d iv id u a ls fo r use in re sto rin g n a tu r a l p o p u la tio ns in th e w ild ( H a ll & R y c r o ft, 1979).
W it h the p a tc h y n a tu re o f m a n y o f the C a p e K in g d o m 's relics, w ild p o p u la tio n s o f so m e species w ill n e e d to be m o n ito r e d a n d cared fo r o n a se m i-h o rtic u ltu ra l, m a n a g e m e n t basis. B a se d o n 1972 L a n d s a t im a g e ry a n d o th e r o b s e rv a tio n s, o n ly 3 9 % o f th e w ild v e g e ta tio n re m a in s , m u c h o f it p e n e tra te d a n d d ilu te d by in vasive thic k ets o f alie n species ( H a ll, 1978) . C o stly re sto ratio n p la n s are alre a d y u n d e r w ay in m o u n ta in c a tc h m e n ts to re m o v e a lie n v e g e ta tio n : in a single tw e lv e -m o nth p e rio d in 1980/1981 o v e r 28 000 hectares o f A u s tr a lia n H a k e a w ere cle ared in the south-w estern C a p e a lo n e (J. A . F e n n , pers. c o m m .) . B uffer-zones w ill n e e d to be cre ated a r o u n d resto red areas to cu sh io n th e m fr o m ex te rn al im pa cts: to this e n d , recent le g isla tio n allow s a lie n p la n t c le a rin g u p to 5 k m o u tsid e the c a tc h m e n t b o u n d a r y . T h is g o o d progress in o ffse ttin g the effects o f in s u la r iz a tio n in m o u n ta in areas is at present o n ly w e a k ly reflected in th e lo w la n d s , a lth o u g h there are e n c o u ra g in g g lim m e rin g s o f c h a n g e . T he lo w la n d s are v irtu a lly all h e ld in p riv a te o w n e rs h ip a n d a c o m m u n ic a tio n p r o b le m m u st be o v e rc o m e b e fo re the threatenedp la n t crisis there can be solved.
It is relativ e ly s im p le m a tte r to c o m m u n ic a te the n ee d fo r a c tio n dire ctly fr o m a research u n it to a receptive b o d y such as a c o n se rv a tio n o r forestry a u th o rity : in fact this is a w ell-w orn c h a n n e l fo r a steady flo w o f scientific fin d in g s .
C o m m u n ic a t io n to p riv a te , p ro fit-o rie n tate d land-ow ners presents c o n s id e ra b le d iffic u ltie s , espe cially w ith in th e ra th e r lim ite d c o n fin e m e n ts o f local a n d P ro v in c ia l fu n d in g . T h e re is b a re ly an y e d u c a tio n a l tr a d itio n to a p p e a l to: scho o l cu rric u la h ave o n ly recen tly in c lu d e d the c o n se rv a tio n o f flo ra in b io lo g y courses. T here are v irtu a lly n o adultg u id a n c e p ro g ra m m e s such as lo c al in te rp re tiv e centres. O n ly o n e sm a ll m u s e u m , at H o u t B a y o n the C a p e P e n s in s u la , carries a n a d e q u a te ly c o m p r e hensive e x h ib it o n th e th re a te n e d -p la n t crisis. S u ch g u id a n c e is also v irtu a lly ab sen t in th e few p riv a te a n d s u b sid ize d n a tu re reserves in the lo w la n d s . F o r m a n y la n d o w n e rs , th e c o n s e rv a tio n o f th e flo r a , eve n o f th r e a te n e d species, m a y h av e a ho b b y -like rin g to it, a p a s tim e o r n a tu r a lis t's activ ity e n tire ly d iv o rc e d fr o m the p rac tica litie s o f fa r m la n d m a n a g e m e n t. C o n s e rv a tio n o f th r e a te n e d lo w la n d p la n ts s h o u ld be p re c e d e d a n d a c c o m p a n ie d by a d u lt g u id a n c e o n a large scale to reach m o st la n d o w n e rs . T h e m e th o d s s h o u ld fa ll in to th e ca tego ry k n o w n as e n v ir o n m e n tal in te r p r e ta tio n (S h a r p e , 1976). T hese are d e fin e d as p ro g ra m m e s w h ic h are g iv e n in a leisure se tting , at the site o f a n a tu r a l p h e n o m e n o n , a n d are 'n e ith e r e d u c a tio n n o r e n te r ta in m e n t a lo n e , b u t a s u b tle m ix tu re o f b o t h .' T h e p r o g r a m m e s re q u ire in te r p r e tive ce ntre s, self-guided trails th r o u g h n a tu re areas, c o n d u c te d visits, sh o rt e n te r ta in in g talk s a n d s u p p o r tin g in fo r m a tio n c h a n n e lle d th r o u g h p a m p h le ts , b o o k s a n d the p u b lic m e d ia ( H a ll , 1983) .
T h e a im is to g e n e ra te a stro n g to n e o f pride-of-place a n d p e rs o n a l in v o lv e m e n t th r o u g h lo c a l p a r tic ip a tio n . O n c e s tarte d , th e p r o g r a m m e s are su rp risin g ly e ffic ie n t in g e n e ra tin g an a d e q u a te e th ic th a t allow s a n d e n co u rag e s c o n s e rv a tio n action s to g o a h e a d : this has b e e n s h o w n p a r tic u la r ly w e ll in b o th th e b u ilt a n d th e n a tu r a l e n v ir o n m e n ts in E u r o p e . T h e effect is to g u id e p e o p le in to a c u ltu r a l a p p re c ia tio n o f n a tu re . M o r e im p o r ta n tly , it can h e lp sh o w h u m a n it y 's critic a l d e p e n d e n c e o n the in tactn ess a n d p r o p e r f u n c tio n in g o f th e b io s p h e re ( P o lu n in , 1980). 1979) has re v ie w e d th e p o ssib ilitie s a n d n eed s fo r c o n s e rv a tio n o f p la n t species a n d v e g e ta tio n in A fr ic a . T h e m a in n eeds id e n tifie d w ere basic ta x o n o m ic d a ta a n d the p ra c tic a l a p p lic a tio n o f th e o ry by m e a n s o f fu n c tio n a l c o n s e rv a tio n b o d ie s . M e e tin g th e ta x o n o m ic n eed s lies s q u a re ly in the h a n d s o f b o ta n is ts w h o p r o v id e th e p r im a ry flo r a tre a tm e n ts . T h e p r o v is io n o f fu n c tio n a l c o n s e rv a tio n b o d ie s c a n n o t be a d e q u a te w it h o u t , in th e first p la c e , p u b lic s u p p o r t fo r f u n d in g fo r s ta ff a n d nage . Scientists a n d co n se rv a to rs o w e th e p u b lic an e x p la n a tio n fo r th e ir w ishes to set aside la n d as reserves a n d to u n d e r ta k e costly c o n s e rv a tio n p ro g ra m m e s . T h e e x p la n a tio n s s h o u ld sh o w in cle ar term s th e b e n e fits o f h a v in g th e reserves. T h e best ways o f p u ttin g across these im p o r ta n t id eas a p p e a r to be by the m e th o d s o f e n v ir o n m e n ta l in te r p r e ta tio n , w h ic h is lik e ly to have a critically im p o r ta n t fu tu re role in the co n s e rv a tio n o f th e great p la n t life o f A fr ic a .
